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l./An optical structure fS^r processing optical energy 

comprising a metal layerYhaving a first surface comprising 
a plurality of voids having a dimension less fr ha4 = the 
wavelength of optical energy being processed, 


The structure of Claim 1 wAerein said voids are concave and 
indentations . 


10 3. The structure of Claim 1 whlrein said voids extend from the 
first surface to a second surface of said metal layer. 


in 
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4. The structure of Claim 3 wherein said voids are cylindrical 
holes passing through said metal layer. 

5. The structure of Claim 4 whelrein said voids have a 
diameter of from about lOnm t© about 1 micron. 
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6. The structure of Claim 1 wherein said voids are arranged in 
an ordered array. 


7. The structure of claim 6 whereip said voids are arranged in 
a triangular array. 

25 8. The structure of Claim 7 wherein \said voids arranged in an 

ordered array produce a phase matched effect 


The structure of Claim 1 wherein §aid metal layer is 
greater than 50nm thick. 
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10. The structure of Claim 1 wherein an active material placed 
ad j acent tha voids . 
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11. Tfte structure of Claim 1 wherein an active material is 
place^ inside said voids . 

12. The structure of Claim 1 wherein said gain layer is placed 
on top of sard metal layer. 
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13 . The structure ofNclaim 1 further comprising one or more 
gain layers placed Between a substrate and said metal 
layer . 


14 . The structure o 
placed adjacent tH 


reclaim 1 wherein a non-li 
trek voids . 


inear material is 
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15. The structure of Claim 1 wherein a non-linear material is 
placed at least\art ially in the voids. 

16. The structure of C\aim 15 wherein the non-linear material 
fills the voids . 


The structure of Claim 1 which is i 
885 an LED, a wavelength converter, a sen 


n the form of a laser, 
sensor or a switch. 


8. A method for optnS^al processes comprising directing 

optical energy at a\irst surface of a metal layer, said 
2 5 surface comprising oneNor more voids having a dimension 
less than the wavelength >^f the optical energy being 
processed. 



19. The method of Claim 18 wherein the voids are formed in the 
3 0 first surface of the metaJi layer in an ordered array. 


20. The method of Claim 18 whe^pin the voids are filled with a 
gain material . 
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\ 21. The method of claim iq wherein the gain material is 

placed adjacent the voids. 
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22. The method of Claim 181 using a gain layer placed in 
between a substrate layent and a metal layer. 

23. The method of Claim 18 wherein the voids are filled with a 
non- linear material . 

24. The method of claim 18 wheVein the non-linear material is 
placed adjacent the voids 


^ 25. The method of Claim 18 using a non-linear material placed 

ij] 15 in between a substrate layer land a metal layer. 


26. The method of Claim 18 further comprising optical pumping, 


27. The method of Claim 18 furthen comprising phase matching 
i3 20 to form optical second harmonic\generat ion . 


C^f) • A las^sr comprising a metal layer having first surface 

comprisingNa plurality of voids, said voids having a 
dimension less\then the wavelength of optical energy being 
25 processed. 

An LED structure compressing a metal layer having a first 
surface comprising a pluraT^ty of voids, said voids having 
a dimension less then the wavelength of optical energy 
30 being processed. 


17 


